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[57] ABSTRACT 
In a pseudo random pattern generation circuit having a 
normal input operation mode, a boundary scanning 
operation mode and an inherent pseudo random pattern 
generation mode, output stage selectors are provided to 
supply input data as output data without modi?cation in 
the normal input operation mode. In addition, ?ipilops 
are provided to hold the data in the boundary scanning 
operation mode, so that the data held in the ?ip?ops are 
not supplied as output signals.v Thus, in the normal input 
operation mode, the data processing speed is increased, 
and in the boundary scanning operation mode, the data 
just before the boundary scanning operation mode is 
maintained without being outputted to an internal cir 
cuit of the LS1 chip. 

4 Claims, 3 Drawing Sheets 
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PSEUDO RANDOM PATTERN GENERATION 
CIRCUIT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a pseudo random 

pattern generation circuit,’ and more speci?cally to a 
pseudo random pattern generation circuit incorporated 
in a LSI (large scale integrated circuit) chip and capable 
of generating a test pattern which is used for checking 
an operation of an internal circuit within the LS1 chip. 

2. Description of Related Art 
In the prior art, this type of pseudo random pattern 

generation circuits have been con?gured to have a nor 
mal input operation mode functioning as a buffer out 
putting a received input data without modi?cation, a 
boundary scan mode for checking only wirings between 
internal circuits of the LS1 chip, and a pseudo random 
pattern generation mode for an inherent test pattern. 
For example, a typical conventional pseudo random 

pattern generation circuit of four bits have been com 
prised of four ?ip?ops, four selectors controlled _by 
operation mode signals so as to supply a signal to an 
input of the four ?ip?ops, respectively, and an exclu 
sive-OR gate receiving an output of selected ones of the 
four ?ip?ops and outputting an signal to the selector of 
the most signi?cant bit. 

In the normal input operation mode, four input bits 
are selected by the four selectors, respectively, and 
outputted without modi?cation so as to latched by the 
four ?ip?ops, respectively, so that the four input bits are 
supplied as output data to an internal circuit of the LS1 
chip. 

In the boundary scan mode, a data signal outputted 
from an adjacent boundary scan buffer is inputted 
through the selector of the most signi?cant‘ bit to the 
associated ?ipflop of the most signi?cant bit, whose 
output is supplied through the selector of the second 
most signi?cant bit to the associated ?ip?op of the sec 
ond most signi?cant bit. An output of the flip?op of the 
second most signi?cant bit is supplied through the selec 
tor of the third most signi?cant bit to the associated 
?ipflop of the third most signi?cant bit, whose output is 
supplied through the selector of the least signi?cant bit 
to the associated flipflop of the least most signi?cant bit. 
An output of the associated flip?op of the least most 
signi?cant bit is supplied as an shifted-out data to an 
other adjacent internal circuit of the LS1 chip. 

In the pseudo random pattern generation mode, the 
circuit operates similarly to the boundary scan mode, 
except that, in place of the data signal outputted from an 
adjacent boundary scan buffer, an output of the exclu 
sive-OR gate is supplied through the selector of the 
most signi?cant bit to the associated ?ip?op of the most 
signi?cant bit, and the outputs of the four flipflops are 
outputted as the output data. Therefore, the selector of 
the most signi?cant bit is of a three-input type, while the 
other selector is of a two-input type. 

In the above mentioned pseudo random pattern gen 
eration circuit as mentioned above, when the data 
shifted through the ?ipflops in the boundary scan mode 
is shifted out from the circuit, the outputs of all the 
?ipflops are outputted as the output data to the internal 
circuit of the LS1 chip, with the result that the internal 
circuit is caused to operate. Because of this, the preced 
ing internal condition cannot be maintained in the LS1 
chip, and therefore, after the checking, when the opera 
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tion is returned to the normal operation mode, the oper 
ation is confused. 

In addition, in the normal input operation mode, since 
the input data is transferred through the selector and the 
?ip?op, a delay of one clock cycle occurs until the input 
data is outputted to the internal circuit of the LS1 chip, 
and therefore, the processing speed lowers. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a pseudo random pattern generation circuit 
which has overcome the above mentioned defect of the 
conventional one. 
Another object of the present invention is to provide 

a pseudo random pattern generation circuit which can 
operates with the same hardware as the pseudo random 
pattern generation circuit, as the boundary scan buffer 
and as the input buffer for the normal operation, and 
which has a data hold function of inhibiting change of 
the output data supplied to the internal circuit of the 
LS1 chip in the boundary scan operation mode and 
which is capable of supplying an input data from input 
pads to the internal circuit of the LS1 chip in the normal 
input operation mode. 

Still another object of the present invention is to 
provide a pseudo random pattern generation circuit 
which can be constituted by regularly repeating the 
same circuit pattern. 
The above and other objects of the present invention 

are achieved in accordance with the present invention 
by a pseudo random pattern generation circuit compris 
ing ?rst to Nth preceding stage ?ip?ops each receiving 
set signal and a ?rst clock signal, ?rst to Nth succeeding 
stage flip?ops receiving an output of the ?rst to Nth 
preceding stage ?ip?ops, respectively and each receiv 
ing a second clock signal, ?rst to (N— l)th input stage 
selectors receiving at their ?rst input an output of sec 
ond to Nth ?ip?ops of the succeeding stage ?ip?ops, 
respectively, and at their second input, ?rst to (N— l)th 
bits of N-bit normal input data, respectively, each of the 
output stage selectors being controlled by a ?rst control 
signal so as to output one of the ?rst and second inputs 
designated by the ?rst control signal to the ?rst to 
(N— l)th flip?ops of the preceding stage ?ip?ops, ?rst 
to Nth output stage selectors receiving at their ?rst 
input an output of the ?rst to Nth succeeding stage 
?ip?ops, respectively, and ?rst‘to Nth bits of normal 
input data at their second input, respectively, each of 
the output stage selectors being controlled by a second 
control signal so as to output one of the ?rst and second 
inputs designated by the second control signal, an exclu 
sive-OR gate receiving an output of at least two ?ip 
?ops of the preceding stage ?ip?ops, an Nth input stage 
selector receiving an output of the exclusive-OR gate, a 
shifted data outputted form an adjacent ?ip?op and an 
Nth ?ip?op of the preceding stage ?ip?ops, the Nth 
input stage selector being controlled by the ?rst control 
signal and a third control signal so as to output one of its 
three inputs to the Nth ?ip?op of the preceding stage 
tlip?ops. 
According to another aspect of the present invention, 

there is provided a pseudo random pattern generation 
circuit comprising ?rst to (N+ l)th preceding stage 
flipflops each receiving set signal and a ?rst clock sig 
nal, ?rst to (N + l)th succeeding stage ?ip?ops receiv 
ing an output of the ?rst to (N +l)th preceding stage 
?ip?ops, respectively and each receiving a second 
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clock signal, ?rst to Nth input stage selectors receiving 
at their ?rst input an output of second to (N+1)th ?ip 
?ops of the succeeding stage ?ip?ops, respectively, and 
at their second input, ?rst to Nth bits of N-bit normal 
input data, respectively, each of the output stage selec 
tors being controlled by a ?rst control signal so as to 
output one of the ?rst and second inputs designated by 
the ?rst control signal to the ?rst to Nth ?ip?ops of the 
preceding stage ?ip?ops, ?rst to Nth output stage selec 
tors receiving at their ?rst input an output of the ?rst to 
Nth succeeding stage ?ip?ops, respectively, and ?rst to 
Nth bits of normal input data at their second input, 
respectively, each of the output stage selectors being 
controlled by a second control signal so as to output one 
of the ?rst and second inputs designated by the second 
control signal, an exclusive-OR gate receiving an out 
put of at least two ?ip?ops of the preceding stage flip 
?ops, an (N+ l)th input stage selector receiving an 
output of the exclusive-OR gate and a shifted data out 
putted form an adjacent ?ip?op, the (N + l)th input 
stage selector being controlled by a third control signal 
so as to output one of its two inputs to the (N +l)th 
?ip?op of the preceding stage ?ip?ops, and an (N+ l)th 
output stage selector receiving the output of the exclu 
sive-OR gate and an output of the (N+ l)th flip?op of 
the succeeding stage ?ip?ops, the (N+ l)th output stage 
selector being controlled by the second control signal 
so as to output one of its two inputs to an external cir 
cult. 
With the above mentioned arrangement, when the 

second and third control signals are active and when the 
?rst clock signal is applied but the second clock signal is 
not applied, the circuit functions as a boundary scan 
ning buffer and a shifted-out data is outputted from the 
output of the Nth ?ipflop of the preceding stage ?ip 
?ops. In this case, since no clock signal is applied to the 
succeeding stage ?ip?ops, the data shifted in the bound 
ary scanning operation is in no way outputted to an 
internal circuit of the LS1 chip, and the data just before 
the boundary scanning operation is maintained in the 
succeeding stage ?ip?ops. 
When the ?rst and second control signals are active 

and the third control signal is inactive, and when the 
?rst clock signal and the second clock signal are ap 
plied, the circuit functions as a pseudo random pattern 
generation circuit. When the ?rst to third control sig 
nals are inactive, the output stage selectors select the 
input data, the input data is transferred through an inter 
mediary of no flip?op. Therefore, the circuit functions 
as a normal input operation circuit having no delay 
caused by the flip?op. 

In order to generate an N-bit pseudo random pattern, 
the pseudo random pattern generation circuit in accor 
dance with the second aspect of the present invention is 
constituted of (N+l) preceding stage and succeeding 
stage ?ip?ops of the same construction and (N + 1) 
input stage and output stage selectors of the same con 
struction, and the (N+ l)th input stage selector receives 
the output of the exclusive-OR gate and the output from 
another tlip?op in the LS1 chip so that one of the two is 
outputted to the (N + l)th preceding stage ?ip?op. 
Thus, the pseudo random pattern generation circuit can 
be formed by regularly arranging (N+l) unitary cir 
cuits of the same circuit construction each composed of 
the same ?ip?ops and said selectors. This is very effec 
tive in simplifying the circuit construction and in pre 
venting the delay' of the operation speed. 
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4 
The above and other objects, features and advantages 

of the present invention will be apparent from the fol 
lowing description of preferred embodiments of the 
invention with reference to the accompanying draw 
mgs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of a ?rst embodiment of 
the pseudo random pattern generation circuit in accor 
dance with the present invention; 
FIG. 2 is a table illustrating the operation of the selec 

tors in the pseudo random pattern generation circuit 
shown in FIG. 1; 
FIG. 3 is a table illustrating the operation of one 

selector in the pseudo random pattern generation circuit 
shown in FIG. 1; 
FIG. 4 is a table illustrating the operation of the 

pseudo random pattern generation circuit shown in 
FIG. 1; and 
FIG. 5 is a circuit diagram of a second embodiment of 

the pseudo random pattern generation circuit in accor 
dance with the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is shown a circuit diagram 
of a ?rst embodiment of the pseudo random pattern 
generation circuit in accordance with the present inven 
tion. The shown embodiment is a four-bit pseudo ran 
dom pattern generation circuit having an input of four 
bits and an output of four bits. 
The shown embodiment includes four ?ip?ops 21 to 

24 each having a set input terminal for receiving a set 
signal SET and a clock terminal for receiving a ?rst 
clock C1, and four ?ip?ops 31 to 34 having their input 
connected to an output of the ?ip?ops 21 to 24, respec 
tively. The ?ip?ops 31 to 34 have a clock terminal C2 
for receiving a second clock C2. An output of the ?ip 
?ops 31 to 34 are connected to a ?rst input “11” of four 
selectors 41 to 44, respectively, which have their second 
input “12” connected to receive a normal input data bit 
101 to 104, respectively. Each of the selectors 41 to 44 
has a selection control input “s” for receiving a control 
signal A2, so that the four selectors 41 to 44 output, 
from their output “y”, one of the output of the ?ip?ops 
31 to 34 and the normal input data bits 101 to 104 se 
lected in accordance with the control signal A2, as 
output data bits 105 to 108 to be supplied to an internal 
circuit within an LSI chip. 
The shown circuit also includes three selectors 11 to 

13 having their ?rst input “11” connected to the output 
of the ?ip?ops 22 to 24, and their second input “I2” 
connected to receive the normal input data 101 to 103, 
respectively.‘ Each of the selectors 11 to 13 has a selec 
tion control input “51” for receiving a control signal 
A1, so that the selectors 11 to 13 output, from their 
output “y”, one of the output of the ?ip?ops 22 to 24 
and the normal input data bit 101 to 103 selected in 
accordance with the control signal A1, to an input of 
the ?ip?ops 21 to 23, respectively. An exclusive-OR 
gate 50 has its inputs connected to the output of at least 
two ?ip?ops of the four ?ip?ops 21 to 24. An output 
109 of the exclusive-OR gate 50 is connected to a ?rst 
input “11” of a three-input selector 14, which has its 
second input “I2” connected to receive a shifted data bit 
outputted from an adjacent flipflop (not shown) and its 
third input connected to receive the normal input data 
bit 104. The selector 14 has a ?rst selection control 
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input “$1” for receiving the control signal A1 and a 
second selection control input “5 ” for receiving a con 
trol signal A3, so that one of the three inputs “11”, “I2” 
and “I3” is selected and outputted to an input of the 
flipilop 24. 

Referring to FIG. 2, there is shown a table illustrating 
an operation of the selectors 11 to 13 and 41 to 44 in the 
circuit shown in FIG. 1. When a high level signal (H) is 
applied to the selection control input, each selector 
outputs the signal inputted to the ?rst input “I1”, and 
when a low level signal (L) is applied to the selection 
control input, each selector outputs the signal inputted 
to the second input “12”. 

Referring to FIG. 3, there is shown a table illustrating 
an operation of the selector 14 in the circuit shown in 
FIG. 1. When the control signal A1 is at the high level 
signal (H) and the control signal A3 is also at the high 
level signal (H), the selector 14 outputs the signal 110. 
When the control signal A1 is at the high level signal 
(H) and the control signal A3 is at the low level signal 
(L), the selector 14 outputs the signal 109. When the 
control signal A1 is at the low level signal (L) the selec 
tor 14 outputs the signal 104, regardless of the level of 
the control signal A3. 

Referring to FIG. 4 which is a table illustrating the 
operation of the pseudo random pattern generation 
circuit shown in FIG. 1, there will be described that, on 
the basis of the control signals A1, A2 and A3, the 
pseudo random pattern generation circuit shown in 
FIG. 1 can perform three kinds of operation, namely, 
the boundary scan operation, the pseudo random pat 
tern generation and the normal input operation. _ 
When the control signals A2 and A3 are at the high 

level and the clock signal C1 is applied but the clock 
signal C2 is not applied, the circuit operates as a buffer 
for the boundary scanning. In this mode, when the 
control signal A1 is at the high level, the values latched 
in the ?ip?ops 22 to 24 are outputted and selected by 
the selectors 11 to 13 so as to be latched in the ?ip?ops 
21 to 23. In addition, the output signal 110 from the 
adjacent ?ipilop (not shown) is selected by the selector 
14 and latched in the flipflop 24. With this operation, 
the scanning data is shifted and outputted from the 
output of the ?ip?op 21 as the shifted-out data to an 
adjacent circuit in the LS1 chip. At this time, since the 
clock signal C2 is not generated, the output of the flip 
?ops 21 to 24 are not latched into the ?ip?ops 31 to 34, 
and therefore, the ?ip?ops 31 to 34 maintain their cur 
rent output values, which are selected by the selectors 
41 to 44. The output bits 105 to 108 to be supplied to the 
internal circuit within the LS1 chip are maintained 
without modi?cation. 
When the control signal A1 is at the low level, the 

normal input data bits 101 to 104 are selected by the 
selectors 11 to 14 and therefore latched in the ?ip?ops 
21 to 24. Even at this time, however, the output bits 105 
to 108 to be supplied to the internal circuit within the 
LS1 chip are maintained without modi?cation. 
When the control signals A1 and A2 at the high level 

and the control signal A3 is at the low level and when 
the clock signals C1 and C2 are supplied, the circuit 
operates as the pseudo random pattern generation cir 
cuit. The values latched in the ?ip?ops 22 to 24 are 
outputted and selected by the selectors 11 to 13 so as to 
be latched in the ?ip?ops 21 to 23, and on the other 
hand, the output signal 109 of the exclusive-OR gate 50 
is selected by the selector 14 and latched in the ?ip?op 
24. Thus, a linear feed-back shift register is formed. At 
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6 
this time, in response to the clock signal C2, the ?ip?ops 
31 to 34 latch the output of the ?ip?ops 21 to 24 which 
constitutes a pseudo random pattern, and the output of 
the ?ip?ops 31 to 34 are selected by the selectors 41 to 
44, so that the output bits 105 to 108 to be supplied to 
the internal circuit within the LS1 chip become the 
pseudo random pattern. 
When the control signals A1, A2 and A3 are at the 

low level and the clock signals C1 and C2 are not sup 
plied, the circuit performs a normal input operation. 
The normal input data bits 101 to 104 are selected by the 
selectors 11 to 14, but since no clock signal is applied to 
the ?ip?ops 21 to 24 and 31 to 34, the output status of 
these ?ip?ops does not change. On the other hand, the 
normal input data bits 101 to 104 are selected by the 
selectors 41 to 44, and outputted as the output bits 105 
to 108 to be supplied to the internal circuit within the 
LS1 chip. 

Referring to FIG. 5, there is shown a circuit diagram 
of a second embodiment of the pseudo random pattern 
generation circuit in accordance with the present inven 
tion. The second embodiment is a four-bit pseudo ran 
dom pattern generation circuit having an input of four 
bits and an output of four bits, similarly of the ?rst 
embodiment. 
The second embodiment includes ?ve ?ip?ops 61 to 

65 each having a set input terminal for receiving a set 
signal SET and a clock terminal for receiving a ?rst 
clock C1, and ?ve ?ip?ops 71 to 75 having their input 
connected to an output of the ?ip?ops 61 to 65, respec 
tively. The ?ip?ops 71 to 475 have a clock terminal C2 
for receiving a second clock C2. An output of the ?ip 
?ops 71 to 74 are connected to a ?rst input “II” of 
selectors 81 to 84, respectively, which have their second 
input “I2” connected to receive a normal input data bit 
101 to 104, respectively. Each of the selectors 81 to 84 
has a selection control input “s” for receiving a control 
signal A2, so that the selectors 81 to 84 output, from 
their output “y”, one of the output of the ?ip?ops 71 to 
74 and the normal input data bits 101 to 104 selected in 
accordance with the control signal A2, as output data 
bits 105 to 108 to be supplied to an internal circuit 
within an LSI chip. 
The second embodiment also includes selectors 51 to 

54 having their ?rst input “I1” connected to the output 
of the ?ip?ops 62 to 65, and their second input “12” 
connected to receive the normal input data 101 to 104, 
respectively. Each of the selectors 51 to 54 has a selec 
tion control input “s1” for receiving a control signal 
A1, so that the selectors 51 to 54 output, from their 
output “y”, one of the output of the ?ip?ops 62 to 65 
and the normal input data bit 101 to 104 selected in 
accordance with the control signal A1, to an input of 
the ?ip?ops 61 to 64, respectively. An exclusive-OR 
gate 90 has its inputs connected to the output of at least 
two ?ip?ops of the four ?ip?ops 61 to 65. An output 
111 of the exclusive-OR gate 90 is connected to a ?rst 
input “II” of a selector 55, which has its second input 
“12” connected to receive a shifted data bit 110 output 
ted from an adjacent ?iptlop (not shown). The selector 
55 has a selection control input “51” for receiving a 
control signal A3, so that one of the output 111 and the 
shifted data bit 110 is selected and outputted to an input 
of the ?ip?op 65. Furthermore, the output of the ?ip 
?op 75 and the output 111 of the exclusive-OR gate 90 
are supplied to inputs “I1” and “12” of a selector 85, 
which is controlled by the control signal A2 so as to 
output a selected one of the output of the ?ip?op 75 and 
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the output 111 of the exclusive-OR gate 90. In FIG. 5, 
an output “y” of the selector 85 is connected to none of 
the elements shown, but can be connected to one input 
of the exclusive-OR gate 90 as mentioned hereinbefore. 

In the second embodiment, operation of the selectors 
51 to 54 and 81 to 84 are the same as those of the selec 
tors 11 to 13 and 41 to 44 shown in FIG. 1. 
Now, an operation of the second embodiment will be 

described with reference to FIG. 4. 
When the control signals A2 and A3 are at the high 

level and the clock signal C1 is applied but the clock 
signal C2 is not applied, the circuit operates as a buffer 
for the boundary scanning. In this mode, when the 
control signal A1 is at the high level, the values latched 
in the ?ip?ops 62 to 65 are outputted and selected by 
the selectors 51 to 54 so as to be latched in the ?ip?ops 
61 to 64. The output signal 110 from the adjacent ?ip 
flop (not shown) is selected by the selector 55 and 
latched in the ?ipflop 65. With this operation, the scan 
ning data is shifted and outputted from the output of the 
flip?op 61 as the shifted-out data 112 to an adjacent 
circuit in the LSI chip. At this time, since the clock 
signal C2 is not generated, the output of the ?ip?ops 61 
to 65 are not latched into the ?ip?ops 71 to 75, and 
therefore, the ?ip?ops 71 to 75 maintain their current 
output values, which are selected by the selectors 81 to 
85. The output bits 105 to 108 to be supplied to the 
internal circuit within the LSI chip are maintained 
without modi?cation. 
When the control signal A1 is at the low level, the 

normal input data bits 101 to 104 are selected by the 
selectors 51 to 54 and therefore latched in the ?ip?ops 
61 to 64. Even at this time, however, the output bits 105 
to 108 to be supplied to the internal circuit within the 
LSI chip are maintained without modi?cation. 
When the control signals A1 and A2 at the high level 

and the control signal A3 is at the low level and when 
the clock signals C1 and C2 are supplied, the circuit 
operates as the pseudo random pattern generation cir 
cuit. The values latched in the ?ip?ops 62 to 65 are 
outputted and selected by the selectors 51 to 54 so as to 
be latched in the ?ip?ops 61 to 64, and on the other 
hand, the output signal 111 of the exclusive-OR gate 90 
is selected by the selector 55 and latched in the flip?op 
65. Thus, a linear feed-back shift register is formed. At 
this time, the ?ipflops 71 to 75 latch the output of the 
?ip?ops 61 to 65 which constitutes a pseudo random 
pattern, and the output of the ?ip?ops 71 to 75 are 
selected by the selectors 81 to 85, so that the output bits 
105 to 108 to be supplied to the internal circuit within 
the LSI chip become the pseudo random pattern. 
When the control signals A1, A2 and A3 are at the 

low level and the clock signals C1 and C2 are not sup 
plied, the circuit performs a normal input operation. 
The normal input data bits 101 to 104 are selected by the 
selectors 51 to 54 and the output 111 of the exclusive 
OR gate 90 is selected by the selector 55, but since no 
clock signal is applied to the ?ip?ops 61 to 65 and 71 to 
75, the output status of these ?ip?ops does not change. 
On the other hand, the normal input data bits 101 to 104 
are selected by the selectors 81 to 84, and outputted as 
the output bits 105 to 108 to be supplied to the internal 
circuit within the LSI chip. In this condition, the output 
111 of the exclusive-OR gate 90 is selected by the selec 
tor 85, but the output of the selector 85 is supplied any 
where. 
The second embodiment is larger than the ?rst em 

bodiment in the number of circuit elements, but the 
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8 
whole circuit is constituted of the same unitary circuits. 
This is very advantageous in manufacturing the circuit. 
In addition, the second embodiment can obtain an oper 
ation speed which is higher than the ?rst embodiment. 
As will be apparent from the above, the pseudo ran 

dom pattern generation circuit in accordance with the 
present invention can operates with the same hardware 
as the pseudo random pattern generation circuit, as the 
boundary scan buffer and as the input buffer for the 
normal operation, and has a data hold function of inhib 
iting change of the output data supplied to the internal 
circuit of the LS1 chip in the boundary scan operation 
mode. Therefore, the confusion in the operation of the 
internal circuits of the LS1 chip can be prevented. In 
addition, since the pseudo random pattern generation 
circuit in accordance with the present invention is capa 
ble of supplying an input data from input pads to the 
internal circuit of the LSI chip in the normal input 
operation mode, the processing speed can be increased. 
The invention has thus been shown and described 

with reference to the speci?c embodiments. However, 
it should be noted that the present invention is in no 
way limited to the details of the illustrated structures 
but changes and modi?cations may be made within the 
scope of the appended claims. 

I claim: 
1. A pseudo random pattern generation circuit com 

prising ?rst to Nth preceding stage ?ip?ops each re 
ceiving set signal and a ?rst clock signal, ?rst to Nth 
succeeding stage ?ip?ops receiving an output of said 
?rst to Nth preceding stage ?ipflops, respectively and 
each receiving a second clock signal, ?rst to (N- l)th 
input stage selectors receiving at their ?rst input an 
output of second to Nth ?ip?ops of said preceding stage 
?ip?ops, respectively, and at their second input, ?rst to 
(N—- l)th bits of N-bit normal input data, respectively, 
each of said input stage selectors being controlled by a 
?rst control signal so as to output one of the ?rst and 
second inputs designated by said ?rst control signal to 
the ?rst to (N—l)th ?ip?ops of said preceding stage 
?ipflops, ?rst to Nth output stage selectors receiving at 
their ?rst input an output of said ?rst to Nth succeeding 
stage ?ip?ops, respectively, and ?rst to Nth bits of 
normal input data at their second input, respectively, 
each of said output stage selectors being controlled by a 
second control signal so as to output one of the ?rst and 
second inputs designated by said second control signal, 
an exclusive-OR gate receiving an output of at least two 
?ip?ops of said preceding stage ?ip?ops, an Nth input 
stage selector receiving an output of said exclusive-OR 
gate, a shifted data outputted form an adjacent ?ipflop 
and the Nth bit of normal input data, said Nth input 
stage s'elector being controlled by said ?rst control 
signal and a third control signal so as to output one of its 
three inputs to the Nth ?ip?op of said preceding stage 
?ip?ops. 

2. a pseudo random pattern generation circuit 
claimed in claim 1 wherein when said second and third 
control signals are active and when said ?rst clock 
signal is applied but said second clock signal is not ap 

plied, the circuit functions as a boundary scanning 
buffer and a shifted-cut data is outputted from the out 
put of the Nth ?ipflop of said preceding stage ?ip?ops, 
wherein when said ?rst and second control signals are 
active and said third control signal is inactive, and when 
said ?rst clock signal and said second clock signal are 
applied, the circuit functions as a pseudo random pat 
tern generation circuit, and wherein when said ?rst to 
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third control signals are inactive, the circuit functions as 
a normal input operation circuit. 

3. A pseudo random pattern generation circuit com 
prising ?rst to (N + l)th preceding stage ?ip?ops each 
receiving set signal and a ?rst clock signal, ?rst to 
(N + l)th succeeding stage ?ip?ops receiving an output 
of said ?rst to (N +l)th preceding stage ?ip?ops, re 
spectively and each receiving a second clock signal, 
?rst to Nth input stage selectors receiving at their ?rst 
input an output of second to (N+ l)th ?ip?ops of said 
preceding stage ?ip?ops, respectively, and at their sec 
ond input, ?rst to Nth bits of N-bit normal input data, 
respectively, each of said input stage selectors being 
controlled by a ?rst control signal so as to output one of 
the ?rst and second inputs designated by said ?rst con 
trol signal to the ?rst to Nth ?ip?ops of said preceding 
stage ?ip?ops, ?rst to Nth output stage selectors receiv 
ing at their ?rst input an output of said ?rst to Nth 
succeeding stage ?ip?ops, respectively, and ?rst to Nth 
bits of normal input data at their second input, respec 
tively, each of said output stage selectors being con 
trolled by a second control signal so as to output one of 
the ?rst and second inputs designated by said second 
control signal, an exclusive-OR gate receiving an out 
put of at least two ?ip?ops of said preceding stage flip 
?ops, an (N + l)th input stage selector receiving an 
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10 
output of said exclusive-OR gate and a shifted data 
outputted form an adjacent flip?op, said (N + l)th input 
stage selector being controlled by a third control signal 
so as to output one of its two inputs to the (N +l)th 
?ip?op of said preceding stage ?ip?ops, and an 
(N + l)th output stage selector receiving said output of 
said exclusive-OR gate and an output of the (N+ l)th 
?ip?op of said succeeding stage ?ip?ops, said (N +1)th 
output stage selector being controlled by said second 
control signal so as to output one of its two inputs to an 
external circuit. 

4. A pseudo random pattern generation circuit 
claimed in claim 3 wherein when said second and third 
control signals are active and when said ?rst clock 
signal is applied but said second clock signal is not ap 
plied, the circuit functions as a boundary scanning 
buffer and a shifted-out data is outputted from the out 
put of the ?rst ?ip?op of said preceding stage ?ip?ops, 
wherein when said ?rst and second control signals are 
active and said third control signal is inactive, and when 
said ?rst clock signal and said second clock signal are 
applied, the circuit functions as a pseudo random pat 
tern generation circuit, and wherein when said ?rst to 
third control signals are inactive, the circuit functions as 
a normal input operation circuit. 
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